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Comments on DOT Suppiemental NPRM Licensing and Safety requirementsfor Launch
Docket Number FAA-2000-7953, Notice No. 02-12, Rin 2120-AG37
(Lou Gomez, NMOSC, 505-521-3407)
October 25,2002

Overall Comment:

After reviewingthe FAA Notice of Proposed Rule Making (14 CFR Parts 413,415 and 417
‘Licensing and Safety Requirements for Launch: Proposed Rule’ the New Mexico flight safety
team has concluded that itis a much improved document. Itwas goodto note that the SNPRM
acknowledged recelpt of our commentsto the basic NPRM. However. after review of the
Supplement NPRM it was apparent thet although our commentswere received they were not
addressed inthe rewrite of the Supplemental NPRM. The scope of the Supplemental NPRM
seemsto be very narrow and aimed at satisfying the concems brought up by USErS ofthe eastemn
and westerm test range.

In our original commentsto FAA on the basic NPRM. we stated that we recognizedthat the
NPRMwas wrtten for launch of commercial Expendable Launch Vehides (ELV'S) from a non-
federal or federal launch site and thet the licansing requirements of 14 CFR Part 415, subpart C
apply to any launch from a non-federal launch site where a federal range performs the Safety
function. We stated that at some point in time we felt that an NPRMwould have to be written to
cover launch of Reusable Launch Vehidgles (RLV's) from a non-federal launch site from otherthan
sites located on the eastern and westem coasts. As a resutt of our review of the SNPRMwe still
feel that a new NPRM still hasto be written to cover launch of an RLV from a non-federallaunch
site for other that sites located onthe eastermn and westemn coasts. We feel that RLV's being
plannedwill have to use the existing FAA final rules which, for the most part, leadto launching
from coastal sites to meet the requirementsof the FAA existing rules.

We understand that we may be premature instating that our concemns have not been addressed,
aswe understand that the final rule has not been issued, and that our concems may be
addressed in the final rule. Toward that end we are enclosing as attachment A the commentswe
submitted on the original NPRM on April 23,2001, with the hope that our commentswill be
addressed inthe final Rule.

General Comments

This dowment appears to allow the necessary additional flexibility for a State Spaceport
operation. Forthe firsttime, the FAA recognizesthat a non-federal agent can safely launchto
orbit as long as they can convince the FAA that an equivalent measure of safety. as s now
applied at federal Ranges, is demonstrated.

it is aur opinion that the FAA-AST flight safety rules sometimes confuse engineering reliability
with operational reliability. The two are very dlfferent. The Department of Defense long ago
resolvedthis potentially cofusion by developing clear system specific definitions for an
engineering failure and a separate definition for operational failures. Separate scoring criteriaare
also used to ensure failures, derived from either analytical estimates or direct observations, are
properly categorized. This approachwas found necessary to get a clear and accurate picture of
the actual realworld hazard probability. The methods used by the DOD are published in Mil. Stds.
and Mil. Handbooks.

All the appendices appearto describe approved risk methodologies for either ELV's or suborbital
vehicles. Some of the ELV processes may not apply to ell RLV's. The danger here isthat ELV
flight termination events are typically violert case ruptures of pressure vessels producing of
themselves significantdebris. A philosophy used by the ballistic missile community over the past
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20 years 10 maximize casualtiesis production of debris with a height of burst above the ground.
The application Of these processes to RLV's could greatly reducethe potential for safe overland
flight. Other courses Of action may be possible with RLV's that will change some of the
methodologies.

Two methodologies have been used Inthe past by federal Ranges to assess risk, statistical and
deterministic. The deterministic was USad alone by WSMR and SNL during early X-33 and
Venture Star analysis. Statistical or stochastic approaches are currently practiced by major
safety contractors & the coastal Ranges and is generally faster, allowing near reat-time support
on smaller cornputer platforms. This process also drives the FAA's selection of ballistic classes
for hazardous debris and use of bi-normally distributed debxis with variance determined by
aerodynamic lift and drag characteristics within a debris class. The stochastic methodology also
represemts population as one & mom concentrated areas d high population with background
levels elsewhere. The deterministic methodology is wed together with a finite element process
that breaks land masses into discrete small rectangular cells into which a number 0fpeople
representing the static populationare appertioned and Hazardousdebris also is apportioned Ino
each cell when a sinulatsd malfunction flight OCCUTS. Both approaches are valid and, with care,
should yleild equivalentresults. One early-on lesson leamed in applying the deterministic model
shows trat accurate representation of population is extremely important in assessing risk in
overland flight. The requirementfor highly accurate hazard models and associated long run
times makes the deterministic model much eSS poputar. Bottom line: careful thought-out ground
rules affecting precision needs to be established to ensure proper determination of risk in either
model. Even exparienced flight safety analystscan be misled by incomect resultssince all models
currently in USe apply the same stochastic process. A consclous effort must be made to ensure
that the precision is preserved in use of either type 0f model. Perhaps results from both
methodologies ought to be compared or a separate RLV model used to determine overland flight
risk,

There are two phasesto launch operations only one of which Is discussed, safety analysis and
real-time flight safety support. As far as analysis, the FAA promates using a federal Range as the
safety agent saying they will accept Safety analysiswhen a launch Range doesthis. However,
when the non-federal launch agency elects to conduct their OWN safety analysis, this analysis
must be approved by the FAA. Though unstated, presumably, Fthe federal Rang8 Isthe agent
for real-timeflight safety operations, they will also wish to approve analysis not performed
internally. Is a launch agency also allowed to review the results ofa risk study performed by a
federal Range or the FAA? Nothing is said about whether a non-federal agent can perform the
real-time flight safety functions In launch operations- there are sound technical reasons for a
Spaceport wishing to conduct their OWN analysis, possibly even their OWN real-time safety. Two
questions come to mind: whether risk analysis software, bulilt to the specified approved standards
can eventually provide the same level of acceptance as that in use by the federal Ranges, and,
whether the real-time safety agent hasto be a federal Range provided the SAIMe procedures are
followed.

The FAA on page 49465 has an extensive discusslon of ballistic coefficients and kinetic energy.
NMwould agreethat kinetic energy is a more reatistic method oF determining lethality. However,
our early research taken from a Sandia Laboratory publication indicates that 58 fi-lbs is the level
at which there is a 10% probability of death and a 90% prabability of injury. Regardless of what
the ranges have decided, it would seem to usthat this is a more realistic tevel to USe in
calculating likelihood of death. 11 fi-lbs has N0 probability df death so we think it is unnecessarily
conservative in predicting iethality.
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Specific comments

1. On page 48463 (middle column) the FAA spends a lot of time on Saying that they disagree
with the idea of separating launch risk from flight risk since it Bdifficult for sites other than coastal
onesto determinewhere one ends andthe other begins. The NM analysis method segments the
flight into multiple parts from launch, max-Q, andthe gravity turn, to accelerationto near orbital
speed, and 0N to engine bumout and orbital insertion. Since earlier activities have a higher
probability of fallure, NM can Use the fact that we have completely empty space aroundthe
launch site for the first 80 to 100 milesto show a significantly reduced risk for that segment that
could be a high risk elsewhere. Venhicle failure isnat cumulative and can present catastrophic
risk IN one of these flight segments only. The FAA is not consistent in its logic since it clearly
treats risk & ar near the time of launch as a separate safety consideration. as examples see
pages 49464, 48488 and 49490. Page 49484 limits the risk permittedfor debris, far field
overpressure and taxie releaseto EC of 30 x 10° for each hazard. Page 48488, third column next
to last paragraph, addresses risk that can only occur once the vehicle reaches orbit. Also page
49490 paragraph (e) Is about blast over pressurethat occurs on the pad onty. So by regulatory
definition the FAA hasseparated launch risk- from flight risk in other paragraphsof their
document.

2. Page 49484: \We agree with proposed change to limitthe risk permittedfor debris, far field
blast overpressure and toxic release to Ec of 30 x 10°® for each hazard ratherthan an Ec of
30x10°® for a total of all three hazards as proposedin the NPRM.

3. Page 49464: We agree with the use of the probabilistichuman vulnerabillity medel, as it
allows shettering to be taken into consideration. Any needfor statistics on the physical
characteristics of the people or on the natureof their sheltering is not likely to be a serious
impediment.

4. Page 48470: We agree wholeheartedly with the FAA proposal to allow flexibility by permitting
a license or a license modification applicantto demonstrate an equivalent level of safety for a
proposed altemative approach. We suggest that the FAA allow flexibility in the methodology
used to obtain that equivalent level of safety.

For this NPRMthe tenn flight termination system is extensively used (page 49470). NM would
expect that when the RLV NPRMIs completed, flight control system would be the prefesred term.

5. Page 48481 : The third column beginning & lines up from bottom of page reads " Additionally, if
an FAA baseline assessmentshowed that a proposed licensed launch from a federal range was
in some way outside the experience of the range, the licenseewould also haveto address any
outstanding issues with the FAA". Does this apply to ensure an even playing field?

6, Page 49482: The October 2000 NPRM proposedthat a launch operator use a six-degree of
freedom trajectory model to generata each requiredthree sigma trajectory. We agreeto changing
the NPRMto USe three~degree of freedom trajectory modelsfor preliminarytrajectory analysis,
and deleting the use of instantaneousimpact point distance from its nominal location as a
reference. Both of these changes will allow for greater flexdbility.

7. Page 49488: Middle column, first full paragraph state 'malfunction tum...duration apply
regardless of whether the vehicle would break up before the prescribed duration. TO provide this
could require a vehicle vendor using a 6 DOF rigid body model to corrupt his modelwith a
physically impossible scenario.

8. Page 43489: This page says "normal trajectory” means a trajectory within three-sigema of
nominal with wind effects. On page 49479 "normal trajectory” would mean a trajectory that
describes normalflight. Which one s correct?
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9. Trajectories are discussed on pages 48489 and 49479 especially in the context of normal
trajectories- For risk analysis the flight trajectory is less useful than the IIP. We consider normal
ar abnormal pathsto be a line on the ground that is the actual I of the intact vehicle orthe
highest beta place of debris. In a flight failure the vehicle will land intact on that line or a specific
debris pattem will be planted on ar near (and along) that line based on the breakup pattern, the
beta of the parts, and the actual existing winds.

10. Page 49490: Paragraph (e) would require a vazard area analysisto define a blest
overpressure hazard area as a cirsle centered at the launch point with a radius equal to the 1,0
psi overpressure distance produced by the equivalent TNT commensurate with the explosive
capability of the vehide, in lieu of the 3.0psi overpressure level specified in the October 2000
NPRM. What standard would be used for determiningthe TNT equivalent? Air Force, NASA, ar
DOT?

11. Page 49498 Section 417.107b (c) debristhresholds and later 417.211 Debfis analyses and
A41725 Debris Risk (b) (1) "A debrisfisk analysis must use the methodologies and equations of
appendix B of this part". NM believesdebris risk analysisto date has been done in only a cursory
fashion due to the fact that overwater risk of this nature is almost nil. Overland risk of this
problemis of paramount importance. We would hopethat the FAA would spend more time an
this S u e before elements of this NPRM are mandated in an RLV NPRM.

12. Page 49518: This page SaySthat a debris risk analysis must account for launch vehicle
fallure probability- For a launch vehicle with fewer than 15 flights, a launch operator must use 8
launch vehide failure probability of 0.31. Fw the unproven vehicle, does the probability of 0.31
apply from launch to orbit, or could it vary as a function of time or events’? Could it be 0.31 upto
max Q and then use an analytically derived probabnlrtg thereafter? If test and evajuation and
empirical datawarrants it, could we not go into the 117 flight with a P= .22 And the 20" flight
with a P= .057 Non-catastrophic failures In these earIy flights (fail safe failures) would not be
considered for the above calculations. And the 50™ flight P& .021? Modem preflight analysis,
testing, and quality methods could fairly quickty assure thet 80 and 80% reliability could be
achieved. Add to that proven flight safety techniques and those levels of reliability even for early
flights could be attained. Where was the .31 figure obtained?

doos
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Comments on DOT NPRM Licensing and Safety requirements for Launch
Docket Number FAA-2000-1953
(Lou Gomez, NMOSC, 505-521-3407)

Overall Comment:

\\& recognize the NPRM is written for launch of commcrctal ELV’s, from a non-federal or federal launch
Site and that licensing requircmeats of 14 CFR part 415, subpart C apply to any launch from a non-foderal
lavach site where a federal range performs the safety function. However, at some point in time we foel that
an NPRM will have to be written to cover launch of RLY’s from a non~federal launch site from other than
sites located on the eastem or western coasts. These comments are being submitted with a view toward
assisting the FAA inthedrafting of an NPRM, which addresses launch of RLV's from a non-federal intand
launch SIEE.

General Comments:

1

For the most part, the draft requirements do not inclode the launch of Reusable Launch Vehicles
(RLVs) or unproven vehicleseventhoughit is written for non-federal launch sites. \We axc in the
process of trying to develop a spaccport for use by reusable vehicles and need to understand the
regulatory environment that we are going to haveto comply with NM and other inland states arc
expending funds and talents in the quest to bost the next US spaccport. HOVEVEY . we need to know
what the ground rules will be so that we head in the right direction.

The FAA provides NO guidelines for Jannching Rensable Launch Vehicles (RLV’s) from non-federal
launch sites for licensingand fight safety. It appears that FAA plans 1o review applications for RLVs
from anon-federal launch site on a case by casc besis. Thisis good and bed. From a positive view
point it avoids imposing expendable launch vehicle requirements on sitos planned for RLV operations.
However, it requires the RLV site operators, like New Mexico, 10 guess what the FAA will require In
the license gmplication. An operator could spend alot ofmoney and time preparing an application,
only to find that the application Bnot acceptable. \\e understand the FAA’s reluctance to ventare into
RLV’s, however, we believe they should provide more in the way oF guidelines for RL V-non-federal
launchsites.

Thc NPRM appears to be procedure based rather than performance based. The requirementsaf AF
document EWR 127-1 used a Cape Canaveral and Vandenberg are being imposed on all federal and
non-federal launch sites There probably should be some provision for other launch sites like the
Army’s White Sands Missile Range (WSMRY) to use their own procedures which may not be like
EWR-127, but are just as effective.

The proposed regulations relate only to launch operations. \We suggest that the proposed regulations
be expanded to include landingfrecovery operations.

The National Academy of Science has really not taken all possibilities into consideration When coming
up with some of their recommendations. Itis good that the FAA has found them lacking. The whole
idea of cut lines and gates needs to be carcfully thought out. As a matter of gemeral interest, WSMR
has found some very safe ways 1 carry out staged missile flight overland without an overly restrictive
mcthodology. Drop zoncs that are basically uninhabited are availableto launch sites that arc found in
the western United States so that suborbital staged expendable launchvehicles canbe safety down out
of inland launch sites using methodology that is different from WTR and ETR.

with regard to faiture modes, risk, and safety analysis. we suggest looking at the problem from a
systemsapproach Thismakes using general mles, as hasbeca done Inthe past, a poor way of doing
things- The analysis shouldbe done usinga flight timeline and by taking site andvehicle
charactetistics into consideration. The FAA has acknowledged this new methodology by noting that

1006
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the safety analysis done ON the Russian ELV launched from a platform far out in the Pacific violated

Some general rules and still appearedto be safe. Also itis very important to remember that the cost of
arbitrarily applying general rules could be very significant

7. The NPRM has gpened up the issue of acceptable risk again with a modification of risk to a single
individual at 1 X 10, What is the B3SIS of this change? How docs the F AA plan to quantify
acceptable risk and how do you propose to justify the values?

8. A great deal of space is given to debrisfalling on ships. Why is this any differcat from debris falling
onbuildings? These analyses should be done for worst case sitnations and include an assortment of
ground (and occan) based structures and scenarios. The analysis wonld show the effects of sheltering
and allowus 1o modify the beta values df debris for cases Where portions of the population are
sheltered by a variety of structures.

9. There has been no discussion 00Ut reusable Launch vehicles DLE to the way these RLVs are built,
operate, and fly the wholc safety philosophy for these vehicles will be VeTY different from that of
expendable launch vehicles. The following cOmmentSare offered with the view \aad helping the
FAA dralt standards far RLVs,

The philosophy of RLV launch, fligt, ad landing and ground and fight safety methods is expected 1o
be somewhat different from the philosophy of ELV's and unguiided rockets. The old flight safety
method was a reactive systemwhile the new system is expected fo be more proactive.

Ground safety for the NM Spaceportshould be mostly based on industrial standards since hazards at
the Spaceportare expected to be similar to those presented by indnstry in the U S. Fuels for all the
RLVs that the NM team has examined have been for the most part liquid oxygen and liquid hydrogen.
ELVs on the other hand tend to use very toxic and very explosivefuels. Non-flammable spills of large
quantities of these LOX-LH liquids Can be very dangerous but there would be ground safety
precautionsmads for this hazard. Pad fires could be serious but not nearly so hazardous as pad
explosions of other fuels. New Mexico has about 50 miles in radius around its launch complex that
has almost no population in it and atotal of less than 3 million people in a radius 0f200 miles in all
directions around the launch pomt. New Mexico rather than having very strict corridors would
characterize the population centers aver or near our likely commcereial paths to orbit so that In the
remotc case Of an emergency, the lapnch director would have areal timeview of the changing hazard
posed by a malfunctioning vehicle. Inthe case of a malfunction, an RLV vehicle Bexpected to ad
more tike an aircraft needing to make an emergency landing. V\e will have determined mmmerous pre-
selected landing sites to bring the disabled vehicle down et or if it occurs carly enough (probably
within the first minute of flight) return to the launch site. Most safety scenarios of rockets that
malfunction are that of out of control bombs that must be blown up before they gel beyond limit lines
or INto gates. One of the required analytical studies isthat of a vehicle that docs not make the tum
orbitbut goes straight up. An RLV would probably be allowed to continue up until a selected level of
fuel is burned off and then an attempt Would be made to recover the vehicle at the launch site. Drastic
tums during lannch will be quickly analyzed using the real time data of bazards to population and if no
control can be brought to bear on the vehicle attitude, the FTS would terminate fuel 10 the enginesand
the vehicle would crash land In an wnpopnlated area. This action would be delayed or speeded up
depending on fuel load condition and the location of the TP shown on the launch director’s real time
display. Inother words NM would rnot expect to do a Jarge amount of analysis for many of these
activities. Instead We would do a large amount of data gatheting and planning so that when an
emergency occurred we would have large amounts of information displayedin real timeto the launch
director for him to make good safe decisions.

Our analysis of VentureStar has shown tbat the first minute of flight is probably the most risky portion
ofvehicle flight The IIP during thistime is only afew miles from the launch site. InNM, thefirst
160 seconds of flight, which is, the next most risky partion of flight (in an estimated 340-sccond total
burn) shows the ITP a1 about 200 miles from the launchpoint. There are less than 3 million people in
al directions from the N M launch site. There are approximately only 500,000 people in all the wide
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slices of directions to the east fiom northeast to southeast out to 200 miles, which are considered 10 be
Jaunch paths. Thereare less than 300,000 people it Wide slices of directions to the west out T 200
miles, which arc considercd to be landing paths, This low population density Wwhere emergencies are
mare likely to ha'gﬁen can for NM be shown D create 2 yery [ow risk environment for RLV flight. Our
analysis Will be tallored 0 this mique S of circumstances without going inlo an extensive academic
analysis of safety issues that do mot apply to us.

We believe that the FAA should itself become proactive inthe area of aircraft safety by developingan
emergency plan to clear airspace in the cvent of a Tare 5pqce flight anomaly. Any space vehicle in an
emergency that is predicted { reentcr NAS intact or in PieceS shonld be able o warn the FAA
generally when, where, and how widely spread that activity might be so that NAS could be cleared of
aircraftby flecing the area or landing immediately. Much of the risk to airerafi INflight is that of very
small debris effecting the "bring down'' of the aircrafl. By landing immediately and getting the
passengess into a safe structure, the risk is greatly reduced. The same may be possible with ships at
seaso that ships could attempt to leave the hazard area and at least make sure no one iS on deck during
the warning period. The sheltering aspect of greatly reducing expected casualty should be a major
consideration I this work. Previous amalyses indicatc that 58 ft-Tbs has only a 10% risk of death and a
90% risk ofinjury for peopie in the open. W e would expect further analysis to show that sheltering
people in an automobile or even a wood-frame with brick exterior home would allow multiples of 58
fi-Ibs to be vsed as the standard. Stecl reinforced concretebuildings would allow much higher values
to be used as a safety standard.

There are a number of general mles still being applied by the FAA . Explosive FTS still SeemSto be a
requirement. This Will have to change for manned RLVs When they startftying. Also a requiredset OF
analyses listed in the NPRM may be a mistake. A fandamcntal sct of required analyses might be
appropriate but once specific failure modes, site, and vehicle characteristics arc determined, then a
detailed set of analyses can be decided Upon. Whea to activate an FTS on an RLV will be as important
as what the hardware makeup of the FTS is and how it IS tested and certified.

Analysis using past wind data is interesting but not very practical on launch day 0ther than detcrmining
if the launch shonld occur under those studied conditions. 1t might be better 1 find ways 10 determine
what the winds are actually like along the flight path at that moment (and during climbout). This
would give practical input to the launch director so that he would be assured that if there were a flight
anomaly, risk would be within safe bounds.

The great amount of words that give all the general rules for a flighttermination system ignores a
systems approach to the problem. The FTS of future vehicles may be the flight control system (FCS)
of the vehicle. Or there maybe FTS elements buried in the FCS._ 1t is probably smart to use
redundancy, design anaiysis, flight-qualified components that are thoroughly tested to the environment
that they will be flying in for both the FTS and FCS. Prom a systems point of view, how and whea to
engage the FTS iS just as important aS the hardware make-up of t€ FTS. Discussion of these broad
requirements iSprobably all that is nocessary at thispoint. Specific requiremests will be besad on a
specific vehicle. Early instrumented test flightsfor new vehicles will determine the best location for
the FTS and thus the most benign environment for the system.  Instramentation will determinethe
envirommental characteristics and then the FAA would to decide whether to makethe Qualification test
TBD% above those leels. Most of this epvironmental data is already available for existing ELVs and
should probably be cited.

With regardto the gate analysis. Should it be rclated to casualty risk? In the case of an RLV
overflying land and population centers, some kind of instantanecus charting of thesc arcas of risk with
the I[P maght be graphically presented to the launch operator, This would allow an operator in an
emergency to make good real time safety decisions rather than having "gate” criteria that requires split
second decisions. These split second (eCISIONSas the vehicle reaches a gate could be more dangcrous
than making no decisional all.

ig1008
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14, Extensive discussion of FTS batteries is handled in the Appendix. By limiting the FTS 0 a NiCad

15.

battery that is tested in a specific manoer, theFAAmayhmtinmlsuymoommgupmﬂnbcncrwaysm
meet the requirementsusing other types of batteries. Examples of systems and tests rmjtbe glvento
help newcomers but only after a S0lid list of requiremcats are preseated.  ThiSagain is a case where a
systems approach to thc problem would look at the problem fm a fanety of directions such that we
would be assured that nothing is forgotten and that outdated technology an( ideas would not be
arbitrarily used.

As indicated in several locations, such as page 63924 there “msh&{ae somewhat of a double
standard. The FAA admits that non-federal launch Sites wo to higher standards than federal

sites.

Specific Comments

L

Page 63924, Proposed Revisionsto Part 415 and 415: Why not build instead 0N aspects of land
overflight that have been demonstrated at inland military Ranges through Several hundred successfal
flights of ballistic missiles over large expanses of low populatedland. Such testing would allow
RLV’s to demonstrate One of their key advantages - an abort capability. Open 0Ceanflight is
unforgiving in providing recovery opportunities Or even N positive diagnosis of fault through recovery
of hardwarc disajlowing a badly needed steep learning curve that encourages enterprise investinent.
Also the inland Ranges of westcrn U.S. afford access to ¢ritical jmsssstructare, SUCh as military down-
range abort sites down-range tracking and communications Links, land space for incremcatal/flight
expansion tests which are all a critically needed by startap companies.

Page 63925, Adherence to technical requirements and the Air Force legacy will limit human ingenuity
Svital to allow U.S. Space Lannch industry to compete in a world market. \\e question whether the
current state of airplanc would have cvolved using the rigid Standardsin use today by the Air Force a&
Space Lift Ranges. Several hundrod ballistic missile flights without injury O death also attest to that
fact that a simpler therefore less costly performance based Standard such as RCC 321-97and 321-00
would be adequate but allow the freedom of creativity and dwgn 50 important to innovation. Why
start with EWR 127-1when all the military Ranges including 30" and 45" Space Wing had already
endorsed the RCC 321 standard as a yardstick from which to uniformly quantify risk

Page 63925, Over 1100 sounding rocket launches have occurred at an Army Range nwestern U.S.,
more than N any other part dthefree world These included the first series of commercial hunches.
Wind weighting and all the factors described in DoT/FAA NPRM areused. It scemsillogical that the
DoT/FAA. is teamingwith the Air Force luild rules for suborbital launches.

Page 63928, We feel that the avoidance Ofinhabited land overflight will become a difficult issue for
any Space Launch facility inland or over water. The criteria safety issue must bc that of risk under
nominal and failure conditions Offlight do not exceed allowable risk limits. Dwell time of the hazard
is clearly part Of the equation. This aspect hasbeen the driving factor in the safety planning for the
mdreds of overlandflights conducted safely over significant but limited population portions of
western U'S. over the past 40 years. With Space Launch facilities being starting I other parts ofthe
world too, the averflight (i.e., Instantaneous Impact Hazard not vehide present position) i S truly an
international issue. Whatcver is done through the NPRM ought 10 be consistept With current and
anticipated firture State ad Commerce Department policy (e.g., NAFTA, treatics, territorial limits,
airspace sovercignty, etc). The possibility should not be 1gnomd that, depcnding on what |Sahead,
the inland Spaceport may afford the advantage of being able to control debris for a longer period of
time over friendly land territory.

Page 63929, Proposed policy is heavily weighted in consideration only of aver water launches, Unless
it is the intent of this document to preclude any possibility of inland Jaunches, much of what is
proposed here makes little sense for land Jocked Ranges. It isessential that inland Ranges be allowed
early-on direct representation/participation i building such a far rcaching set of tules.

1009
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On Page 63930 The FAA proposcs to require that a launch operator initiate fight only if the
probability of the launch Vehicle or dcbris impacting any individual aircraft that is not operated in
direct support of he launch does nog exceed a individual prohahility of impact of 0.00000001 (Pi = 1x
10 -8). We're concerned about the way aircraft risk iSapproached. First of all, We nnderstand that
there maybe 300 poople on an aircTall that could be killed by a single piece of debris, but shouldn’t the
apmmchwnsidermatmemlmhneofaimﬂﬁskmightbemmhdiﬂ'acnm\anmenskm
individuals on the gromnd. It seems that mamy pieces of debris that could be dangerous to unprotected
individaals would notbe all that dangerous to aircraft, but some debris that would be relatively
barmiless to individuals (i.e. “clonds™ Of small pieces) could damage engines and bring down the
aircraft. Js it possible to use the criteria, which i now being uscd for commercial aircrafi?

Page 63930, Why not alsoapply the exception granted for aircraft risk from large 3-sigma sounding
rocket dispersion to overlandrisk? Betiom line ought to be what is the assessed Pc or EC.

Page 63931, What about off shore drilling rigs? Those should be treated as statiopary population or
small towns and afforded the same level of prolection.

Page 63935, What about risk to operating aircrafi? Depending On compesition, as a result of aircraft
velocity, Sandia National Labshas shown that debsis as small as 1 gram stecl or 3 grams aluminom
can penetrate the skin of certain types of aixcraft or pose engine ingestion problems whea encountered
in sufficient oumber.

Page 63937, Contribution of Risk due to an FTS failnre. The FTS design spec calls for .9995
reliability (Pfail = ,0005) at 95% confidence. The wide varicty of failure scenarios possible given the
failure of the FTS to function generates a hazard containment surface danper area the size of the
vehicie maximum energy footprint including sccondary affects of overpressure and toxins. Depending
on how early in flight this occurs, because of the wide possibility of outcomes, the distribution of
hazard within this arca is totally indcterminent. Using a upiform distribwtion, if this surface hazard
footprint is small yelative 10 the containmenl domain of impact locations risk given the failure wounld
soon approach the 30 x 10 level. Tts only real value would be in the immediate launch area. Thesc
areas are usually evacuated. We are rapidly reaching a point of diminishing returns in attaining a
comprehensive measure of risk with a significant increase in complexity of analysis starting becanse of
the large number of best enginecring judgment estimates required.  One would also consider the
inadvertent / erroneous / wrongful activation of the FTS as a debris producer and therefore also
possible risk producer.

Page 63939, FTS reliability is allowed through qualification involving robuStdesign, comprehensive
qualification and acceptance testing Of components and preflight confidence tests. We feel thissame
policy shouldalso be applied to night arftical hardware and software if performed for an RLV,
allowing use of a Pfail factor distributed over time 1IN Ec¢ mission risk computation.

12. Page 64050 irdicates that a TNT equivaleat for a liquid hydrogen and oxygen explosion iS 14% of

total fuel weight Isthis avalue for a ground impact explosion?

Appendices

1. Appcodix Hto Part 417, Safety Critical computing systems and softwarc.

Becausc the NM spaceport is adjacent tothe White Sands Missile Range (WSMR) and because flightswill
be passing OVer White Sands Missile Range controlled airspace the WSMR fight safety systcm will be
used.
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It appearsthat the NPRM drives the design Of qoerator’s consoles. In the case OF WSMR the consoles are
designed and operating and the software baselines. The NPRM should include provisions for allowing
med and proven safety computing systems and software such as the system used at WSMR, NM.

2. Appendix | to Part 417 Methodologies for toxic release hazard analysis

The NPRM shows the toxic level for hydrazine & 8 ppm.  The toxic level for hydrazine has been 10 ppm
for years.



